INTRODUCTION
Bronchial artery aneurysm is a rare condition, mainly caused by chronic inflammation or trauma [1] . It is usually diagnosed through symptoms such as hemoptysis, and its rupture can be life-threatening [2] . Recently, the number of reports on indications for transcatheter bronchial artery embolization is increasing [3] . However, the bronchial artery in this condition often appears enlarged and remarkably tortuous, which makes the catheterization difficult. The aneurysm is often accompanied with the bronchial artery-pulmonary artery fistula, which can relate to aneurysm formation. The embolization of the fistula can be further difficult because it is located distal to the aneurysm.
We report a case of successful embolization with coils for asymptomatic bronchial artery aneurysm with a highflow bronchial artery-pulmonary artery fistula.
CASE REPORT
A 36-year-old man was transported to our hospital after a traffic accident. The patient was conscious with stable vital signs. He only complained of left clavicular pain due to the dislocation of left clavicle. Medical history was unremarkable and he was a 20-year smoker. Contrast-enhanced computed tomography (CT) revealed no traumatic change such as a hematoma in chest or abdomen, but the right bronchial artery was enlarged and remarkably tortuous (Figure 1(a) ). Further, a 25 mm diameter aneurysm was noted in the right hilum, contiguous with the right bronchial artery (Figure 1(b) ). Calcifications along the aneurysmal wall indicated that the aneurysm was not a false one due to the trauma, but a true aneurysm. Except mild hypertrophy of the bronchus, no abnormalities were detected in the lung region. The patient did not present with subjective symptoms such as hemorrhage; still, a possible aneurysm rupture would be life-threatening. The informed consent was obtained and transcatheter embolization of the bronchial artery aneurysm was carried out six days after initial diagnosis.
Angiography of the right bronchial artery showed a 25 mm saccular aneurysm. CT-angiography of the right bronchial artery showed that the efferent artery of the aneurysm formed a fistula with the right lower pulmonary artery (Figures 2(a) and (b) ). The left bronchial artery was not apparently enlarged, but minute arteries proliferation and densely stained lung parenchyma were noted in the peripheral region of the lung. Tortuosity of the right bronchial artery prevented advancing the operating catheter. Therefore, a 7F guiding catheter originally made for right coronary artery (Brite Tip AL1 SH; Johnson & Johnson Cordis, New Brunswick, New Jersey), and a 5F catheter (CX catheter A ; CATHEX, Kanagawa, J Ⅱ apan) were advanced into the right bronchial artery to assist the operating catheter. Following, we catheterized the right bronchial artery with a 2.3F microcatheter with two radiopaque tip markers (Carry; UTM Co., Aichi, Japan). We achieved advancing catheter tip into the efferent artery, just beyond the aneurysm, but could not advance to the fistula with the right lower pulmonary artery. Although the fistula had high blood flow, the size was small. Therefore, we selected three 0.018-inch 3 mm microcoils (Tornade; Cook Inc., Bloomington, IN, USA) which were slightly smaller than the efferent artery (4 mm in diameter), but sufficiently larger than the fistula (1.2 mm in diameter). We performed embolization by sending the microcoils through the bloodstream (the "flow-dependent" coil embolization technique) (Figures  3(a) and (b) ), and embolized the efferent artery with 0.018 inch 4 mm and 5 mm microcoils. Further, in the aneurysm we established a framework with interlocking detachable coils (IDCs; Boston Scientific Japan Co., Tokyo), and packed 0.018 inch microcoils. We embolized the afferent artery, achieving the isolation. Post-procedural angiography showed the efferent artery appearing from collateral arteries originated from the right bronchial artery branch proximal to the aneurysm, but the aneurysm and the fistula were occluded. (Figure 3(c) ). The patient was discharged with no complications, and the follow up was continued at the outpatient service. 21 months after transcatheter artery embolization, the patient works normally diameter may not be an incremental risk factor. Therefore, even when no symptoms were present, most cases were treated to prevent rupture. Traditional treatment approaches mainly consisted of surgical extirpation. Recently, transcatheter bronchial artery embolization is becoming widely accepted as it is less invasive, and should be the first choice treatment.
without any symptoms.
DISCUSSION
It was reported that bronchial artery aneurysm was noted in approximately 0.7% of all patients who underwent selective bronchial arteriography for some condition, such as hemoptysis [4] . Little is known about the cause of bronchial artery aneurysm. According to Hoffman et al., underlying chronic lung diseases result in increasing bronchial artery flow, which leads to dilatation, tortuosity, and proliferation of bronchial artery, and subsequent aneurysm formation in weakening part of arterial wall [5] . Underlying diseases include pulmonary sequestration and pulmonary agenesis [6] as congenital disease, and atherosclerosis, bronchiectasis, chronic inflammation, infection, and trauma [1] as acquired disease. Some reports describe cases associated with systemic vascular abnormalities, such as Rendu-Osler-Weber syndrome [7] and sepsis [8] . In our case, there were no underlying disease and medical histories such as pneumonia in childhood. However, our patient was a heavy smoker, and CT showed mild hypertrophy of the bronchus, while angiography from a bronchial artery showed proliferated vessels and densely stained lung parenchyma. Thus, we suspected that some chronic respiratory inflammation caused forming of the bronchial artery-pulmonary artery fistula, which led to increasing bronchial artery flow and resulted in aneurysm formation.
In our case, the high flow bronchial artery-pulmonary artery fistula was accompanied by the aneurysm, indicating that the fistula resulted in increasing bronchial artery flow. We suspected that embolizing only the aneurysm leaves the risk of another aneurysm formation in the branches or possible collateral arteries of the bronchial artery, which were actually confirmed on the postprocedural angiography. Therefore, both the aneurysm and the fistula were embolized.
In bronchial artery aneurysm, the artery itself is often enlarged and remarkably tortuous, causing difficulties in catheterization. Previous reports described managing similar situation with N-butyl-2-cyanoacrylate (NBCA) [9, 10] . In our case, catheter could reach the efferent artery but not to the fistula. As the fistula was small but with high-flow, the embolization with liquid and particle embolic materials involved the risk of severe complication secondary to migration to the pulmonary artery. Thus, "flow-dependent" coil embolization was performed. The "flow-dependent" embolization means that the embolic material will be carried by the bloodstream to occlude remotely from the catheter tip. This technique is conventionally performed with liquid or particle embolic materials. However, when embolizing a fistula, coils of Rupture of aneurysm can be life-threatening, and previous reports indicate that bronchial artery aneurismal appropriate size are optimal material.
